Affinity, specificity, diversity: a challenge for the ABC transporter TAP in cellular immunity.
The immune system is a perfect piece of machinery that serves only one purpose: to protect and defend our organism. The fact that we are still alive, although surrounded by a hostile environment, demonstrates impressively how well the immune system performs this task. Over the past decades our knowledge about the functions and components of the immune system has increased exponentially. Especially for the humoral immune system and its key players, the antibodies, a detailed knowledge about structure and function as well as regulation and communication between the individual components exists. In case of the cellular immune system that knowledge is not as profound as for the humoral counterpart. In this article we do not intend to give a complete overview about both branches of the immune system. Rather, we want to focus on an essential protein of the cellular immune system, the transporter associated with antigen processing (TAP). This transmembrane protein complex displays unique properties with respect to recognition and translocation of a vast spectrum of antigenic peptides. Its important role within the major histocompatibility complex (MHC) class I mediated immune response has been utilized by some viruses which target TAP to hide and escape from a deadly attack by the immune system. Here we summarize the existing data and analyze structural and mechanistic aspects of recognition and transport by which this transporter performs its task.